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Research and Design of Distributed Parallel Processing
Cloud CTI System Architecture

Li Qing', Zhou Wenhong’
(1. Shanghai Research Institute of China Telecom Co., Ltd., Shanghai 200135, China;
2. China Telecom Corporation, Beijing 100010, China)

Abstract: CTI is responsible for the agent registration management, scheduling management in call center. Therefore,
the CTI system’s stability and performance of the integrated call center platform, the scale of the robustness of the
agents will have a direct impact. Based on the research of distributed computing, a high reliability, parallel processing of
call center cloud CTI system architecture was provided, as well as the dynamic of the system in the call center agent
resources and scheduling need matching method, in order to improve the running stability of the large-scale, the ultra
large scale call center platform flat core network element CTI system and the convenient of platform smooth expansion.

Key words: CTI, call center, parallel processing, high reliability

1 3]

WP W 7 R 8 8 R LBRAT DR B R R BUR
25 Y S TR Y g (. BUA R R
F O RR BT, TR E e CTL T —{k,
- CTI & i 80 57 6 4% T M0 A L 46 006 0 2 L AT
5 555 R R 5 SRS 3 CT 9 9 B o s 5 O B, A

[l

5 B 1 :2015-04-28 ; & B H #5 :2015-07-10

B, CTI fR A Pk B A% B A b 48 X 2 PO 0 . 325 7 )
(DA £ BT B S Y R R LA 250 7 A R T T
EL o A % 105 9 5 R e A A 0 O 2R T T e A
Moty K LR LA
o R AR A R R 9 BE T Rk I T ] e
RGO A % 2 MR 0 R T CTT B 57
Jri | H O A R A R A, MR CTI

W A BT AL — M A AT A B A = CTI R G AR T 5 5 83T, AL Bl , 2015177
Li Q, Zhou W H. Reasearch and design of distributed parallel processing cloud CTI system architecture. Telecommunications Science, 2015177

2015177-1



N EEHA A

RUHLA A 3 CTIERFAL BT &5 1 R S B4
HpEC At CT A 388 o B A5 M 45 i, 80 02k 0 I 3%
AL, REREMKE RBRK .,
AT CTL M BE 2R 50 09 S AL A 28 66 o ff A
R AR L B RS, X T 10 14 D
TR KB AT S, HEA4
BB A0 R 2 S R
ASCHR T —Fia i X JFT B H B = CTL R4
BRI CTT 2R 40 e 3 A 380 15 s
£ B RS A 40 B A I A SR R v Bl T
Jo5 R R 5 IR A A B I DS e 06 R, AT 4 v T A
I I R0y R G558 AT B0 {1, 35 AR T KM R K
R holy R A S b

2 Zigigit

21 RFEEMIEIT

AR AT B H B 7 CTI R 40 30 F5 0 v J
Ji8 U A B T R s AS VU, R £ T R A A
FOL A LAE 3 AR op e 200 BB “CTI L3
BESRA“CTI RS RE R M 1 Piw

E 1 AT = CTI RS AR

(1) v e 3] B BT " B

o e BT R I ey 2R G S B A A
IESER M T I) 1] 805 6 T 0 AP S5 5K 1 42— 34
JERETE IR AT I “CTUC B 4 B & e I8 F IR A

(2)“CTIACH " e

o BT IO R B ST R 0 R A S A

2015177-2

TR AR R B R AL A B IR g
T M 5 AR T b 1) T B B £
HUIG T HE AR CCTI AR B 300 b A9 JE RS 4% fE 4115
B S ] A5 AR “CTI AR B B0 R 24 i ik 2
I M CCTU B & ot B 1R

o BUTTHE N “CTI™ 4 B P 2% BT 1% S 1 K o 5 I ¢
(SCHEBAAIL ) 1 R o I I 3 3R 8 I v o L 3 0K
It g Z AR T b 02 DR DA A B

(3)“CTI" i B

o BUTTHE UL CCTI AR 5 e ) o6 i A0 O 3 0K 0 e
TR IR SO B 3 56 I 11 9 I O (R HEBAAL ) .

o BT I G (SRCHEBAAL ) 1 0F H I 3 3K OF
FRAE “CTI A3 " 82 1 rh 25 B0 T 46 9 B TR
KT 45 R LR B LB Y AR A S R
SR WA A YT I 35 R B K B R — 5 Z JU A “CTI
B BT b 3y 3% “CTI 37 8 6 0 1] 3% 5k
22 2 A1 45 56 201 00 9 G AT R A A

JEF LR RG] R0 o0 - 65 40 0 ST e S
V0 A B e B B (CTT AR B 25 ) OB R V0 6 A M 2
(CTL 2 )i R TIRERE e 25 7 W 1 4b 38 3o 2 v, “CTT AR 3
2L B R BRSBTS CTL 2 v i« e 5 4
TR AR BRI K — R & Ak SE U 7 R
SEEFBIICEC TR 1% R G AR K K AR T I
B W DL RO SRR R
22 IEBSMMAETRE

G T AR 2 B,

(1) 8 i) v 9 8 B BT 0 JRE RS W oK A T AR
YU R AL (51 e A ) B A e R v A B (9 e 7 T
AR TNV 3 A DL RS R o S O
FRIRF AR 0 8 35 7 o o 20 I Y A ) 5 s 3
CTI AR h 5 AR T K ICEL Y CTI R B 870 7R B 1% 5
JE5 T A 2K 5 CT AR B 8070 3 o 8 T 5 8L, 3 1l CTT 4
BEPA LT S W M SRS S E L TR ok
R BT 1) A G AR B B0 T 0 45 1 RS 9 T M L
TR HTEN Y CTLACR AT, A R B = CTL R4
JE R CE MR AR Q0 R 3 R

(2) 2 85 1 v e 38 B 20 2 AR SR A A R
SRS (fIRnAMIE ), v ot AR A R X A
CTIARHE IF 1% CTI R BT K ) S K . CTT A3
TSR] g A MR 2 () SNV R R R AT A



BiERE 2015 £5 7 8

Cww ) [ me | [ mm_] - o
(OFEMHE R (B S B

N
}Qﬂﬁ@

/(4)&&1} xS

CTIREE

CTI CTL " CTI

(5)ml R
| SoftACD |

S e

K2 oA IR = CTL ZR 48 T AR R R &

CTIAERES R A 07 A0 08 Ml 5 50 A 5 1 T8 SR s i

i TRAR | cnpm cm CTI S B 8 CTI M58 IR O SNE R . 420

- (UM CTL 55 P M4 B B 4 J 7
~ (3) 24 5 e e T 5 0 55 5 Lo
(oot e 86 000 2 A VA T R 30 0 3 5
izl I — TR JIT A o s B T A0 57 o 2
PP i L L i 5 W 52  E CTTT 1 J A5 6 ol CTT % 0 877 7R B
= AR AT R e
B3 A st AT AT 5 CTT 26 58 I i T 0 e T 28 (4)CTI AR 2 12 21 v e 8 B0 T0 55 % 0 6 5 A1 I 2K
PSR w4 B BT CTHEE CTI }%ﬁ%{: IE’XJ 3%
AT R -
RS 7S S T MY
CTURHELAITTIRAS

EERIMEER

s ] FC TS 3

SR

RIRHIT BNE sk

B4 oA XIFAT A = CTL 2 56 J4e i AP I Ak 210 7R =

2015177-3



N EERAT

IE:ER oS A E RN E S E iy
34y D5 0] % CTT AR R v R 380 CTI B T 7K 452 K I A i
TR B R E Y CTI BT, I i i% CTI B0t ] 38
TG (B HEBAAL ) & AR K

(5) 4% CTI AR HEAE L] 25 J 55 A0 35 0K 3o 7 o, G 2 )
CTI 4 B b 4 fb 080 T J0 0 Bk W 1 w375 oK G 7 2%, 00
% CTI Mg bn R Al ™ 6 FARie b Al H 7 i
CTI B0, CTI R B0 75 42 WA 5 A0 i B o, A o 07
M % % o b B BB R R O BRI R R L
HRFTRE S CTI RS “CTI” Bk $oc kWA s
fit R

(6)CTI 81 H Wi Bk A 38 5 9 26 (s HE BA AL ) (9 K
R G K e R ) CTIAC B A 2% | ok 8 2% Al
KA Al LA 5 PR SIS 1) CTT AR 25 K YO HL B, % F
BT BRF 0 TG 2 1 R R oK 1 OF HLE SR, CTT B 5
B i) CTT AR 2R 42 B S0E 47 J6 8 75 5K T 4% , 5 FF CTT (R 4E ¥
{9 5 SRR o 20 A AT b B8 2 CTT 2 458 7 3 o I 1 4
HR WA 6 i,

(7) e 94 B PG S I W CTI AR B4R B 4% LT 1Y iz

JEE R CTIHREE

R

K5 AR IFAT A = CTL R 48 “CTI R e BT R BUR 3

AR G A0 B e 7 A 35 5K W) 7 S £ L 5 % T T8 e
(9 R0 CT A AT Bt B e o [T v S 90 2 o g 5
WP B M AR CTL A #5458, S i 557 ol i CTI
REINERFEE .

(8)CTI 1% B 5 B W5 4 CTI 4E B 4 %00 /9 12 47 R

CTI ERELES

HeHLTR

KA AT FCTIR S %

|

HAEEEHCTI
ARELHTE

L 1

T AEWG I TR HY
CTHR L

[A] CTYREE) H&
SRR R

CTURBERIZ

K6 oA IFAT AL B CTL A G0 ] 7 2k v I ] b 2 P 78

2015177-4



BIERIZE 2015 £5 7 4

e S AN L DA ) S e B
(9 2 0 CTLHEAT B I 5% o [l i) CTT AR 3 55 W 45 3
ANEWM CTL 58, LW EFHTH CTIA %45 8 .
A XIFAT B = CTE & 48 “CTI A3 " B 3 o0 2K 4t
BT fim

CTI R CTIfR B

- -

CTI rhLi '
L

O S

CTIR

CTI

B 7 A IEAT AN A CTI R S8 “CTI AR 37 e 8 6 2k UR &

9)CTI X3 5L 7T Jil 13 0k b 1) CTT AR R 4 L 1 A
() 6 B RS £ 8. 5 CTI B o0 T S B ) CTI AR 3R 42 7 ) 4%
4 i I O 3 SR 5 R, R AL AT O £ B B A
SCRFICRL

| o | | | | || e |

3 HHXHFITAER CTI RS

WP 8 Frw , BATIEM L CTL = £ B0 M JE 3% 8 B
VR TR R R M HRAE CTI F—1k BB U
AR

o PR CTI i 5 —

I £ P A

 CTLHICR B , 70 L vk 00 i o o R o/ 25 7
Ml 45 4 G Ak, 7 RGO R e v R R
2R At R 7 A e R R AR 55

B oA XOFAT CTL = RGBTy kv, B Ji5 94
5 BT T AR 2 B ORI s S L, B DUF R AR

o JEREEMF CTIAREES T, H CTI AR 4 45 e

St T A0 S 5 DR R B e CTI 3

o WS U A B CTL i S CTT AR 33 vh 45
BTN i) A2 T P FRE R B SRR R R WU B SR
WIS TR M sh A VT B, 8 R/ &% i B X
CTI FCH  CTI 578 f i B 24 TE A

UL, Bz CTI R G AT, B JMHE CTI
AR B C A | e T R B o CTT BT $3% A6 I I 3 R o 72
A Bl T IR (R B R R B SR A B A D G
Fop PO B OT A T MR A CTL AR T 38 TR

W E AL B T L HLRE

ACTIZ FIR
|
Hh T B BT

P

CTIACHE B E I 95 CTIAEBES s B TR A . W48 0 #t
| | [ | | | | |
[ [
FMCTIZ VUit

H S FTT \

(@) MAEBCTIRS
E 8 A I T = CTI S 8A = CTI R 5 48 #4 X s 2%

(b) A FIT R ACTIRSE

2015177-5



N EEHA A

P R ST (KRS e ST, IR R R S R
HUTHAMLH

© RGLIGAT AR E M A O ok e R
{5 875 < e T R K T R [ 3 A A Bl D
BLE] B85 T R GEE AT W | A X CTI AR B
CTI 5T i 5% TC IR

o LY RN R L HE ST T M EL A B 4 o
JAE S A RN <R R R B B AR N 4
A 85 Ok 2 AR K B T 1 b B BT MU R T
R RS GNT B TR,

4 REHBEAR

A SCHR 2 A ROF AT CTI 2 58 52 M 28 W AT 1y o
O T TR R T 2R 50 TR e D R R R T R S
SE G F A 5o I I S oK i AR e, CTL AR (e TR e A A
He) 5 CTL(HE B R A5 ) (9 3 78 S i J5 R DU /e, SE B T
I o e T8 B B A0 BB T O R AR L M
RIFATIR I = CTI RGN ot 2 5 2 A0 E9 B

& M R/ACD

HLTE ZE 4% 0 MY

B9 AT IF AT AN B 2 CTI & G800y s 4 1 7 25

R R CTI 2 IR I R BBy i, — T4
TR D RS S fT B 55— T BT AT
Y2 TSR ST A A A A R A T
2 R HURE B R MBI I s R Ak B 7 ) T e
JEPER SR, D 0 A A B 3 AR I op o B TR A

2015177-6

TERT SRR T T, op R BT S CTL R A B
KHITIB PRSI S 44, 3 J00 B U 5 ok 8
M) 7 A 2R A “CTTT R B R B v S o 2 B0 50 065 B ik A o]
“CTLARIR 5 P B , 35 75 FCAK A2 Al g5 AR 25 i B T
“CTI AR B ™ S B W4 “CTU B FE 45 FTIRAS 3 F T80 Bk
W00 375K T R I B9 2 50 “CTIY B T AR B | “CTT AR B o
Ttk WL TT I “CTU 5 2 oM B, 55 75 LA 2 R 45 AR 25 g
L, Jioh, e kb BB TT R 2 4 A5 B B L
W A TR ORI 36 6 T A I I L 0 R T CTI
ST R I S 5 S 1 g AL ] RS

5 ZRiE

ARTCHR BB R A0 2OF 7 5 CTL R UL T LA I
M ey CTT AR 0 B A B U1 55 A s T SR e 9 i 25
BOPRVERCOC A, 7P IR L o A e G A A AR
S TR R AR A ] Y g SO £ LS S B
T IR R R B S R S ARG, R E L AP,
A R A L O R A R R A B e £
TREARRICHE , 23 L I v B LR A9 45 B0 AR SR

AR SO PR AR G PR A 52 R I e R A
PR AT TR A, 80 Bl T 2 G840 Y ] S o A
o PSR PE AT R ORI R LR AR 2 i R
B R BHKR,

2% Tk

1 ITU-T Y.2216. NGN Capability Requirements to Support the
Multimedia Communication Center Service, 2010

2 Wi SRR LAt AU T R, 2013
Huang K. Cloud Computing and Distributed Systems. Beijing:
Mechanical Industry Press, 2013

30 B DR L R A L LR W AR R AR A, 2010
Zhao X. Call Center Operation and Management. Beijing:
Tsinghua University Press, 2010

4 HHE. s R—HAR PG RN E. LA iR R
R, 2011
Lei W Y. Cloud Computing Technology, Platform and Application
Case. Beijing: Tsinghua University Press, 2011

5 0 REN, TE, Bl m A M S L HER. bR R
i R At 2013
Li L 'Y, Wang A, Li L. Cloud Computing and Practical
Technology. Beijing: Tsinghua University Press, 2013

(2015177-7 4= HE £ 2015170-7 & )



BERSE 2016 £ 7 8

K FOABL 5 00 W BRL % £ RO TR 4 A 6 S A O R B £
AKX AA T RS 7 85 SR P &K, &5
TS AT SEMETT 5, AR T = & 0y A
hE B REWB R AHE R T EENSFE,

= BRI 55 7 2R 3L Rk A 1R 2 M i
fife ghe {51 6 S 2R B L AP O EESEINIR B 5 &
1 07 58 0 5 S PR A 5 O SR S S X SE R A T
Bt — LB R

S % 3k

1A, Frfis. Bodi & 0y 59 b MUAC Tl ik, 2010
He H, He Q. Data Backup and Recovery. Beijing: Mechanical
Industry Press, 2010

2 U AERITARR B O R YR, 2012-02-13
Guo T. Design backup software architecture according to the
needs of cloud computing. China Computer News, 2012-02-13

3 W WA R IR M B A SR 0 Sk
AR, 2010(4): 61~64
Fan Z L. On the network storage technology four: data backup
and recovery. China Mediatech, 2010(4): 61~64

4 Zeng W Y, Zhao Y L, Ou K R. Research on cloud storage
architecture and key technologies. Proceedings of International
Conference on Information Systems (ICIS), Phoenix, Arizona,
USA, 2009

5 Ghemawat S, Gobioff H, Leung S T. The Google file system.
Proceedings of the 19th ACM Symposium on Operating Systems

Srinciples, New York, USA, 2003

6 Chockler G, Keidar I, Guerraoui R. Reliable distributed storage.
IEEE Computer Society, 2009, 42(4): 60~67

7 Lin G, Dasmalchi G, Zhu J. Cloud computing and IT as a
service: opportunities and challenges. Proceedings of the 6th
International Conference on Web Services, Banglore, India, 2008

8 HM, AT BT S AL & IS BUR. T E RS
Iz, 2010(3):35~37
Li J P, Zhou Y. The innovation of the online backup service
based on cloud storage. Chinese Science and Technology Forum,
2010(3): 35~37

IR S SR Ry N U N o S A R IR 37 &1 Es N R S R e X N
JH P, 2003, 18(3):30~32
Xie C S, Han D Z, Li H Y. Disaster backup grade and
technology. China Computer Users, 2003, 18(3): 30~32

[EEE IT]

B, o, v AR R AT BR 2 A G S BT
FE e o g TARIW , E BB 1)y = i 5
iR VRS 3 NN X N <X 8

Fug 5 E AR B A R w AL s IS B e g R,
BRSNSk €/ SN R = B2 o = IS T2 W A X 5 N

2015170-7

(42 2015177-6)

6 IR, st AR BOR S SEk. dL T, W AR R AR AL,
2014
Gu J J. Cloud Computing Architecture Technology and Practice.
Beijing: Tsinghua University Press, 2014

7 BREEE. ZIFESRAR. JER AR AL, 2012
Zhang D F. Cloud Computing Practice. Beijing: Tsinghua
University Press, 2012

8 . BATE IR Ak = TR Nk AR L L
HARRAE I A, 2013
Shi A W. Win in the Cloud Era: Enterprise Cloud Computing
Strategy, Method and Route Map. Beijing: Tsinghua University
Press, 2013

9 AR HE. HUMN SIS R AR (2012 4F ). BUM L HF TR
bR, 2013
Yu D J. Hangzhou City Cloud Computing Industry Development
Report (2012). Hangzhou: Zhejiang University Press, 2013

10 F M. [E =315 b0 AR AL ik, 2011
Wang P. Asked Cloud Computing. Beijing: Posts and Telecom
Press, 2011

[ME&E ]

=5, 5,0 E A A RN LT
FEBE P TN Ll & A, BRI
7 1) Ay R A B R 55 55 T e R e
0 IDC = TR S B B R S
I3 45

BSCET, L, v A 4 T A W) s i e g B, RS
T AR 55 B L R B AR B R A S 4
BT AR

2015177-7



